In this study, we aimed to defi ne the microbial status of non-sterile tourniquets used in our orthopaedic operating theatre and suggest remedies for their disinfection.
Introduction
Portable medical equipments such as stethoscopes, otoscopes and blood pressure cuffs become contaminated during routine use, and may result in transmission of antimicrobial-resistant pathogens. [1, 2] Reusable tourniquets are also demonstrated to be contaminated with microbial pathogens. [3] [4] [5] Non-sterile tourniquets are routinely used in orthopaedic surgery in our hospitals to get a bloodless fi eld. These may be contaminated with skin fl ora since they are not routinely disinfected between cases and pose a potential source of infection of surgical wounds.
Antiseptics and disinfectants are essential parts of infection control practices and aid in the prevention of nosocomial infections. But a common problem is the selection of disinfectants and antiseptics because different pathogens vary in their response to different antiseptics or disinfectants. [6] 
Results
All the tourniquets were colonised with microorganisms. Colony counts from different spots of the untreated tourniquets ranged from 15 to 68 colonies per spot. The inner surfaces of the tourniquets were more contaminated than the outer surfaces (1459 against 1030 colony counts). Proximal aspects were more contaminated than the distal aspects (1382 against 1107 colony counts). The bacteria isolated are listed in Table 1 . Staphylococcus spp. were the most predominant bacteria isolated (77.9%), which belonged to coagulase-negative Staphylococcus (CONS, 74.6%), methicillin-resistant Staphylococcus aureus (MRSA, 1.4%), and S. aureus other than MRSA (1.9%). Other bacteria included Bacillus spp. (5.5%), diphtheroids (4.2%), Pseudomonas spp. (3.3%), enterococci (3.2%), Acinetobacter (3.0%), and Enterobactericeae (2.1%). Few of the cultures also yielded growth of Candida (0.8%). After antiseptic treatment, the colony count was signifi cantly reduced. Paired t test was applied to fi nd out the statistical signifi cance and in both comparisons; the P value was < 0.0001. The colony counts per spot after treatment with Savlon were 0-9 and after treatment with Sterillium were 0-5. There was 92.18% and 95.70% reduction of the colony counts on treatment with Savlon and Sterillium, respectively [ Table 2 ].
Discussion
All tourniquets are stored in a basket in the operation theatre. Surgeons choose an appropriate tourniquet and place it on the operative limb of the patient. This is routinely done without gloves, prior to hand hygiene and after anesthesia induction. The limb of a patient is then prepared for antisepsis till the level of the tourniquet and draped with sterile sheets beyond it. Cultures of tourniquets at our institution demonstrated colonisation with bacteria and fungi. Most of the isolates belonged to the normal fl ora of the skin. We found that staphylococci, mainly CONS, formed the predominant isolate. They also included drug-resistant strains like MRSA. Staphylococcus is the most common organism that causes deep wound infection. Existing publications on similar studies also concluded that coagulase-negative staphylococci and Bacillus are the predominant isolates. [8] [9] [10] We a lso found Candida (0.8%) isolates from some cases.
Routine decontamination of reusable tourniquets between cases is not usually practised in many hospitals. Being applied in proximity to the wound and in direct contact with the skin before surgery, these devices may pose potential risk of infection of the surgical fi eld. [5, [7] [8] [9] Higher bacterial load increases the risk further. There are reports of increased incidence of orthopaedic surgical site infections (SSI), particularly in total joint arthroplasty, with bacteria like CONS leading to delayed diagnosis and February increased morbidity. [10, 11] In our experiment also, CONS is the most common isolate.
One may argue that draping the tourniquets by sterile drapes may preclude them from being a source of contamination of the operating fi eld. However, the passage of bacteria through fabrics has been identifi ed as a potential source of wound contamination, more so when the fabric is moist. [11, 12] The Association of Operating Room Nurses (AORN) has recommended that the reusable tourniquets should be cleaned, rinsed and dried between patients according to manufacturer's instructions; more extensive cleaning with tuberculocidal disinfectant is necessary in case of blood or body fl uid contamination. [13] Nevertheless, a low-cost, easy and practicable solution to this is sought in our experiment. Savlon (chlorhexidine gluconate and cetrimide) is an antiseptic which is popular because its application to open wounds is painless, unlike other antiseptics which cause burning sensation. Sterillium (2-propanol, 1-propanol, and mecetronium ethyl sulphate) is an alcohol-based disinfectant hand rub, which is widely used in hospitals, dries up faster, and possesses excellent bactericidal, fungicidal, and virucidal properties with very good residual effect. Both these antiseptics proved to lessen the microbial load of these non-sterile tourniquets signifi cantly. Though Sterillium has got a better antiseptic action, Savlon is cheap and easily available. We recommend the routine treatment of orthopaedic tourniquets with a disinfectant, preferably an alcohol-based solution, to reduce the risk of contamination of surgical fi elds. Pre  Post  1  Savlon  68  9  49  5  42  6  33  4  192  24  3  Savlon  54  6  39  2  29  1  21  1  143  10  5  Savlon  30  0  21  0  23  1  24  1  98  2  7  Savlon  58  5  55  6  45  4  35  2  193  17  9  Savlon  49  4  43  5  31  0  30  2  153  11  11  Savlon  56  5  30  2  39  4  32  3  157  14  13  Savlon  59  7  44  3  47  2  35  0  185  12  15  Savlon  47  5  41  3  38  1  32  1 
